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FOREWORD This IndianStandard was adopted by the Bureau of Indian Standards on 25 August 1989, after the draft finalized by the Powder Metallurgical Materials and Products Sectional Committee had been approved by the Metallurgical Engineering Division Council. With the increasing use of hardmetals, a need has been felt to formulate standards on the method of tests for various properties of hardmetals. This standard is one of the series of standards on this It is hoped that this standard would be of considerable use to the industry. subject. In the preparation of this standard, assistance has been derived from IS0 3878 : 1983 `Hardmetals Vickers Hardness Test', issued by the International Organization for Standardization ( IS0 ). In reporting the result of a test made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 `Rules for rounding off numerical values ( revised )`.
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Indian Standard
HARDMETALS VICKERS HARDNESS TEST
1 SCOPE 1.1 This standard specifies the method of conducting vickers hardness test for hardmetals. 2 REFERENCES 2.1 The following Indian Standards are necessary adjuncts to this standard:
IS No. TitIe

the indentation left in the surface, after removal of the test force F, is measured ( see Fig. 2 ).

IS

1754 ( Part I) : 1986

Method for verification of Vickers hardness testing machines: Part 1 HV 0'2 to HV 100 ( secorrd revision )

Tables of Vickers hardness IS 10927 ( Part 1 ) : 1984 values for use in tests made on flat surfaces:Part 1 HV 5 to HV 100 Tables of Vickers hardness IS 10927 (Part2): 1984 values for use in tests made on flat surfaces: Part 2 HV 0'2 to less than HV 5. Method for metallographic IS I1520 : 1985 preparation of sample hardmetals. 3 PRINCIPLE 3.1 A diamond indenter in the form of a right pyramid with a square base and a specified angle a between opposite faces at the vertex, is forced into the surface of the hardmetal test piece under the test force F ( see Fig. 1 ). The diagonal d of

FIG.

2.

VICKERSINDENTATION

3.2 The Vickers hardness is proportional to the quotient obtained by dividing the test force by the sloping area of the indentation which is assumed to be a right pyramid with a square base and having at the vertex the same angle as the indenter.

4 SYMBOLS AND DESIGNATION 4.1 The symbols as given below have been used in this standard.
Symbol Designation

F

a

Angle between the opposite faces at the vertex of the pyramidal indenter ( 136 f 0'5" ). Test force in newtons Arithmetic mean of the two diagonals d, and dz, in millimetres Vickers hardness = Constant _ o'lo2 x X Test Force Surface area of indentation

F d

HV

2 F s-i-i l~`c

=0'189 l$a = 136 f 0'5"
FIG. 1. INDENTER ( DIAMOND PYRAMID) NOTE -

Constant = +n- ------9'806 65

1

0.102

1
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Vickers hardness is denoted by the symbol HV preceded by the hardness value and completed by: N) a number representing the test force ( see 7.3 ) ; and b) the duration of loading, in seconds, if different from the time specified in 7.5. Example: 640 HV 30 = Vickers hardness of 640 determined with a test force of 294'2 N applied for 10 to 15 s. 640 HV 30/20 = Vickers hardness of 640 determined with a test force of 294'2 N applied for 20 s. EQUIPMENT

6 TEST PIECES 6.1 The surface of the piece to be tested shall be even and have mirror finish to permit the accurate determination of the size of the indentation. The test surface shall be polished in accordance with IS 11520 : 1985. It shall be free from foreign matter and in particular, completely free from lubricant. 6.2 Care should be taken in preparing the test piece to avoid any alternation of surface hardness, for example, due to heating or cold working. 6.3 Atleast 0'2 mm material should be removed from the thickness of the piece. 6.4 While determining the hardness of the test piece with a curved surface, a flat surface shall be prepared on the test piece on which the hardness test is carried out. 6.5 For prepared test, piece shall be atleast 1 mm thick. The thickness of the test piece shall be sufficient to allow the test to be carried out without breaking or deforming the test piece under the chosen force. 6.6 For test piece of small cross section or of irregular share, it may be necessary to provide some form of additional support, for example, mounting in plastic material, 7. PROCEDURE 7.1 The test is carried out at ambient temperature unless otherwise stated. 7.2 Throughout the test the testing equipment should be protected from shock or vibration. 7.3 The test force shall be within the range of 9.080 7 N ( HV I > to 490'3 N ( HV 50 ), the preferred force being 294.2 N ( HV 30 ). 7.4 The test piece shall be placed firmly on a rigid support. The contact surfaces shall be clean and free from foreign matter (scale, oil, dirt, etc). It shall be ensured that the test piece lies firmly on the support so that displacement cannot occur during the test. 7.5 Force the indenter without shock or vibration perpendicularly into the surface to be tested until the applied force attains the specified value. The time from the initial application of force until the full test force is reached shall neither be less than 2 seconds nor greater than 8 seconds. The duration of the test force shall be 10 to 15 seconds. 7.6 Throughout the test, the equipment shall be protected from shock or vibration. 7.7 If possible, atleast three hardness determinations shall be made on the test piece. 7.8 The distance between the centre of any indentation and the edge of the test piece shall be atleast 2'5 times the mean diagonal of the indentation. 2

5 TESTING

5.1 Testing Machine Capable of applying a predetermined force (s) within the range of 9'807 N to 490'3 N ( HV 1 to HV 50 ) in accordance with IS 1754 ( Part 1 ) : 1986. 5.2 Indenter Consists of a diamond in the form of a right pyramid with square base. The angle at the vertex between opposite faces of the indenter is 136 & 0'5" ( see Fig. 1 ). 5.2.1 Four faces of the indenter are equally inclined to the axis of the indenter and meet in a point, that is any line of junction between opposite faces is less than 0'002 mm in length. A common form of point when examined under high magnification is shown in Fig. 3. The limiting length of 0'002 mm maximum is also shown in Fig. 3. 0+002mm max ---++--

ENLARGED DETAIL AT `A
FIG. 3 INDENTER POINT (MAGNIFIED) and 5.2.2 The indenter should be well polished free from cracks and other surface defects. 5.3 Measuring Device Capable of measuring indentation diagonals the following accuracy: d < 100 p m : f 0.2 pm 100 pm < d < 200 pm : f 1'0 pm d > 200 pm : f 5 percent.

to
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distance between the centre of two adjacent indentations shall be atleast three rimes the mean diagonal of the indentation. If two adjacent indentations differ in size, the spacing shall be based on the mean diagonal of the large indentation. 7.10 The satisfactory condition of the indenter shall be verified frequently. Any irregularities in the shape of the indentation may indicate poor condition of the indenter. If the examination of the indenter confirms this, then the test shall be rejected and the indenter renewed. 7.11 Measure the lengths of the two diagonals. Wide variation in the length of diagonal readings shall be discarded. The arithmatical means of the two readings shall be taken for the calculalation of the Vickers hardness. 7.12 Vickers hardness value may be determined readily from mean diagonal with the help of IS ( Part 1 ) : 1984 and IS 10927 ( Part 2 ) : .-_ 10927 _
lY84.

8 TEST RESULTS 8.1 Report the arithmatical mean of the hardness values obtained rounded to the nearest 10 HV. 9 TEST REPORT 9.1 The report shal 1 include the following information: a) Reference to this standard. bl All details necessary for identification of the test sample. Result obtained. c> d) Temperature of the test, if other than the ambient temperature. e) Any additional information not covered by this standard. f) Details or any occurrence which may have affected the results.
NOTE - There is no general process for converting accurately Vickers hardness into other scales of hardness. Such conversions therefore should be avoided.
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Mark

The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on products covered by an Indian Standard conveys the assurance that they have been produced to comply with the requirements of that standard under a well deaned system of inspection, testing and quality control which is devised and supervised by BIS and operated by the producer. Standard marked products are also continuously checked bv BIS for conformity to that standard as a further safeguard. Details of conditions under which a licence for the use of the Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.
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BIS is a statutory institution established under the Bureau of Indiun Standards Act, 1986 to promote harmonious development of the activities of standardization, marking and quality certification of goods and attending to connected matters in the country.
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